Sulfhydryl group quantitation of hepatoma and liver microsomal fractions.
The relationship of sulfhydryl and disulfide groups to protein synthesis in normal and rapidly growing tissues was investigated by quantitation of sulfhydryl groups in endoplasmic reticulum and polyribosomes of normal liver and hepatomas. Stripping by ethylenediaminetetraacetate and potassium chloride of normal liver smooth and rough endoplasmic reticulum reduced by 15 percent and increased 30 percent, respectively, the sulfhydryl groups available for carboxamidemethylation by iodoacetamide. This could reflect the removal of ribosomes from rough endoplasmic reticulum with the subsequent exposure of sulfhydryl groups. Exposed sulfhydryl groups of normal mature female rat liver smooth endoplasmic reticulum were decreased to a similar degree by the stripping procedure with ethylenediaminetetra-acetate and potassium chloride when quantitated by either iodoacetamide or 4,4'-dithiodipyridine. This was not the case in young male and female rats, where the stripping procedure failed to decrease the exposed sulfhydryl groups of smooth endoplasmic reticulum. An increase in the quantity of exposed sulfhydryl groups of normal young and mature rat liver rough endoplasmic reticulum after stripping by ethylenediaminetetraacetate and potassium chloride was observed with iodoacetamide. However, when 4,4'-dithiodipyridine was used, no change could be detected. The hypothesis that smooth endoplasmic reticulum arises by degranulation of the rough endoplasmic reticulum in vivo is not supported by our sulfhydryl group quantitation of smooth endoplasmic reticulum and in vitro degranulated rough endoplasmic reticulum. A negative correlation between exposed sulfhydryl groups on the polyribosomes and the rate of growth of normal liver and of Morris hepatomas 6 and 38B suggests that the conformation of the free polyribosomal proteins could be a control factor for the rate of protein synthesis. Faster growing hepatomas also have greater quantities of sulfhydryls and disulfides.